The biological activity of 3: 5 : 3\m='\-l-triiodothyronine (TIT) has been compared with that of l-thyroxine (THX) by three different methods.
The finding by Gross & Pitt-Rivers [1952] that 3 : 5 : 3'-L-triiodothyronine was 3 to 4 times as active as L-thyroxine aroused widespread interest and encouraged fresh speculation about the chemical nature of the thyroid hormone in the gland and the circulation. We have repeated this work, and also compared the activities of the two compounds by other means. Our earher findings have been briefly reported [Tomich & Woollett, 1953] . The present communication describes the details both of those experiments and of later work.
MATERIALS AND METHODS

Hormones
L-Thyroxine and 3 : 5 : 3'-L-triiodothyronine were obtained as the pentahydrates of the sodium salts, and were dissolved in physiological saline containing 0-01 mNa2C03. For the sake of brevity these hydrated sodium salts are referred to in the text simply as thyroxine (THX) and triiodothyronine (TIT).
Determination of oxygen consumption rate The method used was a modification of that described by Maclagan & Sheahan [1950] . When large numbers of determinations are undertaken we prefer 11. widenecked flasks to desiccators as they occupy less space, are easier to handle and clean, and replacements are relatively cheap. The 'warming up' effect described by Maclagan is almost negligible with thin-walled flasks. Carbon dioxide is absorbed by soda-lime contained in wire-mesh cyhnders. After the rubber bung has been inserted in the neck of the flask, the joint is sealed with a few drops of water containing a trace of detergent. Consumption studies on individual rats or groups of three mice can be made over periods of hours without apparent discomfort to the animals. The atmosphere inside the flask is fortified with oxygen at hourly intervals after each pressure recording. For a rat weighing 80 g, the fall in pressure over 1 hr is approximately 150 mm of mercury. Fig. 1 
Mouse anoxia assay
The experiment, performed in triplicate, employed eight groups of nine male mice. The initial body weights ranged from 16 to 22 g. Three groups of mice were injected subcutaneously with graded doses of THX, and the remaining five groups received TIT. The injections (in a vol. of 0-2 ml.) were given on the 1st, 3rd and 5th days of the experiment. On the 7th day, i.e. 2 days after the last injection, individual survival times were determined. r, .~Goitre prevention assay Two experiments were performed. The first employed six groups of seven female rats, whose body weights ranged from 150 to 250 g. From the 1st day of the experi¬ ment, groups I-V drank tap water containing 0-1 % thiouracil, while group VI, the control group, received plain tap water. All six groups were given subcutaneous injections for 10 days. Groups I and II received THX, and groups III and IV TIT. Groups V and VI were injected with physiological saline. On the 11th day all the animals were killed and their thyroids were dissected free of connective tissue and weighed.
In the second experiment, four groups of eight female rats were used, with body weights ranging from 100 to 200 g. The procedure was similar to that used in the first experiment, except for the omission of groups V and VI.
RESULTS
Unless otherwise stated, the activity ratios quoted below were calculated on a weight basis, and refer to the pentahydrates of the sodium salts. In our earher communica¬ tion the values recorded were calculated on a molar basis. All fiducial hmits were calculated to include = 0-95.
Expt. 1 The effects of OCR produced by subcutaneous administration of THX and TIT at three dose levels are shown in Figs. 2 and 3 respectively. Each point in these graphs is the mean for four rats. The relative activity of the two hormones was calculated in several ways. (a) The mean OCR from days 1 to 4 (A), and from days 5 to 10 (B), was calculated for each rat in each of the treated groups. The percentage increase in OCR during the period of treatment is given by ( -A) 100/A. The activity ratio, calculated from these individual values, was 5-9 in favour of TIT, the fiducial limits being 3-0-15. When the hydrated sodium salts were compared on a molar basis, the activity ratio was reduced to 5-1 (fiducial limits 2-6-13).
( Expt. 4 Group mean survival times, together with their standard errors, are given in Table 3 . The combined results were analysed and gave a relative activity of 8-6. The fiducial range was 6-4-10-0. Expressed on a molar basis, this figure is reduced to 7-4 (5-5-8-7). In the calculation, the group mean gland weights for groups V and VI were ignored; for this reason, it was not considered necessary to correct the thyroid weights of the other groups to allow for variations in body weight. [1953] reported that TIT was 3-5 times as active as THX in the goitre-prevention assay, and not less than 3-5 times in raising the metabolic rate of either thyroid¬ ectomized or intact rats. Colville & Bonnycastle [1953] , injecting the two compounds subcutaneously into normal rats, obtained values of 2-6 to 2-9 in metabolism experi¬ ments and of 6-2 in the goitre-prevention assay. Roth [1953] showed that the accelerating effect of l-TIT on the metamorphosis of Rana temporaria was 3 times that of d,l-THX. When studying galactopoiesis in lactating cows, Bartlett, Burt, Folley & Rowland [1953] found that subcutaneously TIT was more active than THX, but considerably less than 5 times as much. It should be noted that oral TIT was only shghtly active in lactating cows, compared with oral THX. Gross, Pitt-Rivers & Trotter [1952] compared the two compounds on myxoedematous patients, and concluded that TIT was the more active. Other studies in human myxoedema have given activity ratios of 4 to 5 [Lerman, 1953] and 5 to 10 [Asper, Selenkow & Plamondon, 1953] . TIT is about 10 times as effective as THX in depressing the uptake of 131I by the normal human thyroid [Starr & LiebholdSchneck, 1953 ].
In our earlier communication [Tomich & Woollett, 1953] , we gave values of 5-1 and 5-3 for the ratio of activities of the two compounds on oxygen consumption when administered subcutaneously and orally. The first figure was derived from Expt. 1 above, in which groups of four rats were used. The second figure was based on an experiment with groups of six rats. These estimates of activity were calculated on percentage increases in OCR. After the above report was published, the two experiments were repeated with larger groups. These experiments (2 and 3 above), both with ten rats per group, gave values of 3-7 and 7-5 (4-3 and 8-7 on a weight basis), with Figs. 2 and 3 show that the overaU effects of the two compounds on OCR of intact rats are qualitatively similar. AU groups reached their peak OCR simultaneously, and all had returned to normal levels by the 14th day.
The results of our anoxia test differ from those of Gemmili [1953] , who, although stating that he used the method of Smith et al. [1947] , measured survival times 20 hr after administering single injections, whereas Smith et al. recommended that three injections be given on alternate days and that survival times be measured on the 2nd or 3rd day after the last injection. These differences in techniques might explain the difference in results between Gemmill's and the present study.
